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{RSIf fe^HIMtf* - 9 & It h £WmtPb%£. 
t,ztelf&t7-mmzi%- J iimmL>ti&t:sb. H%tf> 

K:B{t?>Kfi^Z»ffit{SS!Jffi<OH»ffifc in- 
to >ti»«$tf* fcftfc. A**MR«# fc*a»Wfi# 

&tf}£. 

k*j tt s mM&z mm- h imt > 

imX-'&jbWzXiXft'Oiii-ttitblz. -3I<D<KffiJIfe 

flteHMtf- * ^ fc fcfcflU:'** . 11^31 1 tztmotr y 
- * cr>W&<0$tft (c J; S ^c7)^fe;-Sr flATt S # 

[&1 ] 

jC -yi/<9A- {yZ ( j )} , 

Zvr =MaX (Zor ( j ) f „ 

(Tf^Azi. ^Tfi&nfcmi.&<?>=mmmt l zmhm±m 

«0X- or ( j ) , Y« e r (j) &tf z* „ r 
fe<7)H»ffl{Ci3{tSe*ffiT$> , 9. M i n {V 
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( j ) } ii^Tc7)j £*JLT*/jNfivr*»K Max 
{V ( j ) > ti£T<9jfc*rLTftttlVT**>9, 

Jv* =Max(Xo g ( j )} , 

-e^tf<0X» 0 g ( j ) , Y» o « ( j ) RVZ» 0 „ 
( j ) (i^E-^com j «a<0B*K4}»t*SfeC*iW"* 

[»3] 

*™ =Mec{^( 7 )} 
K"= MHr{y™(y)} 
Z5=M»{Z^(7)} 

f«*OX» o b ( j ) , Y» o b ( j ) &tfZ«> 0 b 

( j ) \±*z-? (OW, j «B<?DS*{c*Jtt6Wfi«0<^IS 
fecoHfiMtttcfcft-l.ft^fflTS) , 5, ±IE*&fci:o 

a~r.g.b a-r.g.b 

W&lz&iXiRihkti. 

*<7)t$>(7)X* „ a ( n , j ) , Y* „ « ( n , j ) RV 
Z* 00 (n, j ) «0n7W-*<?5SSjfflB<OB*fc: 

X v<t (n,j),Y v<r (n, j) RT/Z V a (n, 



* 



a a («. j) - 2 <V (J)s fi (/», j) 
p 

iSf»VlW5<iOHfe<7Hl3K(aBIM#^*Sa r 
(n, j)« a, (n, j)fca b (n,j) #*f#£> 
ft, *tlH>S r (n. j ) . S 8 (n, j) tS 
b (n, j ) im«^--?(Dmn7)/-J>cr>mjmBCD 

C„ g ( j ) Ji*-*co»jfflBaii*fcR|-*-$ 

me] 

a a ^ 

a a % 

Z ^ «, <>W') = I Z« <«,./) 
X* oa (n. j ) , Y' , , (n, j ) RtfZ* „ . 

(n, j ) \i*-?(?)mn7u-&comjmBcowmz 

X vo (n, j),Y va (n, j)fcZ va (n. 
tWB*^=*HMI*>«tt£T OJSfe<OH3H«!ffl2: JDS L 

[»7] 

CD&lzAtl&t. a a (n, j ) tf#tbt,tl. S 

m s (n, j ) Jit-^lln^-A^fUfflB^B 

m 0 ( n, j ) ttA*««fl.*-C* 0 . £H*fe. 
S»« (n, j ) 
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( a , 0 = r, g, b) 

c%j ( j ) j fflgoH&tcisft&eft 

tamo* 9-<-*«>lttW>£MI:K J; sa^cw^-* 

Mfls^. -y h tcB*^«-^-^^Aix 1. *r -y 7 b , 
©ftMUlSStioTll-^SX^-yri: . 

mm^±mmmmzmm-hXT -,7 b 
ztztrnt-th, mmuzim<r>ti 3-^-9 nm. 

[W3&H8] 3ftSMt-^£?l££tf£*x-yT 
mz^M-th mlz . CI ^^coM^SrfiE LTtffflBE 

i8»«a[w«;^B**-rit swaths, n 
a fc ftA»e £ as u -e ^ftAWSiiisfe^jit a 

* - 9 (cam § it h m&aykx owMmfr ^ -mmm 
%<r>mm&<mm$. ^mmtecmmzx^xm 
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fc (±-frf 4s&i< ^iSHM"* J 5 WRSg tr t> J < . 

set. naaflassrfinu 

*%ffl.tth. iiv-*--? nm&cr&zittz x h 

mszmm^vmzikmiziEizt&KMz. wbmm. 

fe^ft^d««*»J6tSJSfe^ft*«lSJ: 9ffi< U 

V: = N r xMax{Y:U)) 
Z;' r = N r xMax{ZZ(j)} 

(D&lzXiXXtbtiti, 

ffiO^OX™ 0 r ( j ) , Y m 0 r ( j ) tZ 

OEMaMfrOfyrttT* 0 . Mi n { V ( j ) } ti^T 
ajfc*tl/Cft/h#V"T*9, Max <V ( j ) 

[»9] 



2; = N, xMax{Z»(j)} 

<rmzZL~>x$i#>t>ti. 

*tf)4«OX» 0 8 ( j ) , Y» og ( j ) fcZ 

-otf>H* C N b OEfeftif * ft 4 . 

[»1 0] 

C = ^ xM»r{y-0)} 

Z£ = tf 4 xA/m{ZS(y)} 

<7)5St:J:->T#«>&ft» 

-eotfox- 0 b ( j ) , Y» o b ( j ) fcZ 

°> o b ( J > U3SjfflB*«-*fcflWB$ft4tffei[fe 

<0=3W«*tf5**ffl['C* 9 . 

i) mm&?>E$mm<vwckm i o , 

feolEBKfitctJ ft 4 feJSJ^S t Ifc^JStfttt* § ft . 
hJ<7>x<7)3kmz£-oX. fiSlSfetf**** 

-f4;frs;. 

Z a (»../)= IX 0U) 
S Z 0 a (">./ ) = Z Z w,(".7) 

^C0*^)Xt oa (n, j), Yt oa (n, j)hZ 

*oa (n, j ) iiMnyis-AcomjmBwmmzis 

X va (n, j), Y va (n, j)fcZ va (n, 



1 



« 
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mi 23 

/» 

^CAWi:, S r (n, j),S a (n, j ) fcS 
b (n, j ) tf##>t>tl. 

ZCDS r (n, j ) . S B (n, j ) fcS b (n. j ) 

^ 9 - * - 9 nm&rmuz x h Whm-m- z mm 

[ftl 3] 

or a % 

a a % 

X',,, (n, j ) , Y* o « (n, j ) RVZ* 0 „ 
(n. j ) tt*-*^n7l/-**5WJfflB«)jRRfc 

X va (n, j ) fc Y v „ (n, j) tZ, , (n, 
[&14] 

?)5££Aft6 fc » a a ( n, j ) 0f$K>6*u S 

S» fl ( n. j ) JiKfcjjFfi. &feg^»iiir€l<7)A 



f a, /?= r. b) 

{><r>x-h izt^mtti. m&9£ 

5£ffi$\ A*^^fc3fcSSM#fc<OHtt*8f** 
T-y7T»JtCflH!Wk<0^fc:ftAr4i fc £«H8fc-f 

c mm i 5 ] «««^ *3tasawt'*t«»'t & ^ 

ISiJfflljL - -y h OftflMi^ £ SAix & -y T fc , * * 
•J tlEttSiifciaftffiRSrJKSiftaiilBt^^yn- F 

•y7fc, Wm^i%M3®m^tztiS&thZ'rv-7 

[§f*«i6 3 mmmm^zmiZit&ZTvy 

1 1 -eo+^JSfe^WS fc -e^Killfi^^M fc rt^E 

[000 1] 
[0002] 

[t**0^»fc-e^S] 

it}t£fc#T'#£. HI6tt-otfM6*LA^ 
$iifcfrLv^fe5-^i-|.c:fc* J T-^^v^ v :*6. ceo 



1 
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<7>&&mmi&mmtm-Ti)') . 

[0003] a*, ^*BlBJi«iIjOB*rt»£jS 0 . 
fef^-^+O — :>oB5ll43f fe<7)3fe£;&o,r fc #T 

f&£lTb£?. fl&J;t.(4\ Bffi£ttte|S]-<7)SSJg^J!ffe 

K * - 9 nmMc?>£fc<7)3LWWM?>—o?$) 3> . * 
*!4*fe. Wfe&y*l£<7)E£0?B^ VP h% 

XO^^^-K*^^ 1 ). Site. ^ix^-«»cD* 

*.S«ri:0*TS*. U»U »ffiEfc&*8 00x60 Off) 

teSH-C'feS. 
[0004] 

?ff)m&ff)$tmzz. &&nff)T^}-znm-t& mx-h 

[0005] 

[RH£IWifc-*-4fctf>0>#RJ Will *-9lzm 
*H«J4IIfe<^«eiBteJ:"9«4-t4«H«-C«=ar<. 

-^Axo.yh \zmh^nwm®x-h *) . ±x 
ff)!¥&ff)Mfem> $> -&ffMim&tf&iR £ ti . 4ml@b 

w«SBJKf&<ol*ttJi. fe^«i&*3S£te4-?Tj5UK 

t #T § 5 <7DT'. £Tc0BS**R-<0ffiSJ£fe£*-r6 

tSte. t-^^^^-^^-te^o. miBdf®. 

7-^te^-tt#i2*^ix6*:s'>. B*+tefcftSS 



8 l . w&<n=xaoL t mM&ff)E.mmm t u-m- 

&&\mmwt l ioiz&MLX i>4<. Hte. C&tii 

*ssmw- k 4 -> t * - * t *> tt & w^mma^ £ * 

te4 ij»<W-i«lti*Si«»ti. 

[0006] 

(Off^flrlttt^BmSrfiMIBtett^* . 
[ 0 0 0 7 ] 0 1 l4*J6Wteffifc&C I E 1 9 3 1 
(X, Y) feKffi»^rAtefc^TS-fe<0^Sr^1- 

is^t mmmx'h •? . 03i4A;w«fi^£ft}S^iif 

ffi^te&gl LT . &Mff)T^-immth^ATAff)7 

jlgcOTO >y ?0T'£> 0 . 05tt*«BHtffi*>SC I E 
19 3 1 (X, Y) fe£&ffli^TAte:fc^TEgaS<7) 

m&wtm*fFtk&iz. zffimnmftBffi&mm* 

tlMWmXfo 0 . 06 «i@ 5 te«o'^TSK?§it3t-ffl 
cOHocO{5«Sfe«fe«Ji$:^-r^S0T-S) 0 . 07(4 

^mm^zfmth^xT^ffy-f^-y^mx'M. 08 

yXfA^/n-y^ItibO, 09l4084>tefctf-|>S: 

mmm\si$&ff)m.ff>7 o » ^Effr** . 
[0008] i-r-ctt. ci ei 9 3i^-fessa>- 

[ 0 0 0 9 ] 0 1 te^-fi a te. *5&BJ(7)^ 

oKfeaSHfcfc: i I. SiWP%- * #8rct4 , 

i/Bff)m^mmmmzh*). tnGmii&mtimii 

•Ci4<. i<oaWrifi«*HRteSfeK«i:m3. m 
te. H^®^HoOlI,-Si0fegjffiS<4-fflOlI-feO-feS 
LT *> i < . =ft»WOfeffl«tt-fflfDSfete 4 

nmi^i. WTM&tetixiztfmtm&mfteM 
looio] miff)* o te. fisaHfefcssw-s i t te 

4 -j T. <5SJ!IfefflJiH^^«4IIfe^JSHA»rtte{4S 
t-^+W#B*te|5l«=5r€«fe^*>'^^ii 
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LXli. H2t^-tJ;3t, R v , s G v , MfB v , 
( i = 1 , 2 ) . iSa«fet»JCt 61R«feia«<> 

C R T« L C D C9H ffl&tl . 

[oo 1 1] t-^cof&ftr-r*- H*»^ai* 

l&X?)? 4 AX o -y MC*t ixm-x-h VVX 

nffiMMmmm^mififtiz * ~> xwm.x-% s . wc, 

/ (n,j)= s (nj)jm (a=r,g,b) 



HU Hi I = s X I ■ oy&V&tZ. t #T'# 

siimiimwvi'ZMbWtelXts*) , 

[ o o 1 2 ] jfaa. efea^Wfe^ffi^fecofessm 



U#c« (X 



Y 

v r ' 1 v 



r ) , (X 



v g 



v s 



) fttf 



[oo i 5] TH-tztwx'Zh. -eco+^s,. u, 

j ) , s g ( n , j ) Rl/s b ( n , j ) (i5*i*#fe. 

s^iflffe^wfwtt'ca s . sec 

o ^ c/j, 

X" = h (x /y ) j" 



(x v b , y v b ) x-mtiztmz. nei&tf 

[00 13] Bn7W-AOlHJfflBOWRfc: 

U*« I v r (n, j), I ve ( n , j ) t I 

v b (n. j ) , (n. j =1, 2, 3 • • • ) X'hl 

tmz, 

[00 14] 
[*15] 

(1) 

[00 16] 
16] 



( a =r, g, b) 
[00 17] 

[JS17] 



(2) 



va 



v a 



v a 



va 



A I la, (a - r, g, b) 

Z* a = h[ (l-xv a -yv a ) /yv a ]l\ 



(3 a) 



m 
va 



[0 0 18] 
[00 19] 

y re (n, j) 



[R18J 



v a 



h (*, a /y, a ) I, a ("> J) . 
= hl ra (n,j), (a= r, g, b) 

(n,j)= h[(l-x va -y ro )/y ra ]I, a (n,j) x 



(3 b) 



[0020] x-hh. -eco+ox"' v a , Y"> v 

z<« va ii&*&m®&t,zttfot&E.r><7)m:&Mfflm 

mX&Zb&lZ. X v „ ( n , j ) , Y v a ( n , j ) 
AVZv a (n, j ) ltt*mn7U- ACO^jfflgcO 



(x„ r i ( j ) . y 0 r i ( j ) ) . 

(x ogi (J) - y OS i (j)) ( x 

obi ( J ) . y. ki ( J ) ) X'h&tmz, 0n7 

u-&(r)mjm3c?)wmzi5V&mimB<oft&. m& 
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o r 1 



( j ) , I™ o 8 i (J ) ■ Stf I™ O b i (j)X'$) 

9, Hn7U-Atf5*jfflB<OH*fc*i»tSSifll0> 



* I o r t ( n , j), I OB t ( n , j). Itlf I 

0 b t (n, j ) x-hh. «ot, <£*i4>ti, 

[0022] 
[&19] 



"a 



(4) 



[0023] C0^T-*1- Z t I . *C0«l><0N r , 

^>«3fc^*-HWft*"C**i:*t. a r (n, 
j ) , a g (n, j ) &tfa b (n, j ) 



[0024] 
[»20] 



0 ± a„(n.j) <> 1 , ( a = r, g, b) . (5) 

[00 25] %tll>CD\1im &b'WZm$&08MlUMiWVUZWl>lt9lL%\'>b 

^zmm&zbizx^x&ytrj t-vvmtmmm ^ozbx-hh. %->x. turret*** 3 ic* 

zz -c<oaa^«if63t^ *- h tm<^ [0026] 



o a i 



o a i 



f a =r, ^ b) 



(6a) 



j ov -/ ov;/ / <j))i~ (j), 

o a i o a i o a J ° ™ 



[0027] fttf , 
[00 28] 



[»22] 



o a I n a ° °* 



i=\ 



(6b) 



O a J a a I on i 0 fl» 



[0029] -ecO+OX™ 0 a ( j ) . Y» „ a ( j ) 

BX/Z* o „ ( j ) tiff j «a<OH#tc*fJ&tSflHM) 
HSffiMTCfcO. X* e , (n. j ) . Y* 0 a (n, 
j)&l/Zt oa (n, j ) iimn7U-A<7)mjmB 

[0030] miismz£'>x : t-?cr>%mmzmh 

Xl =Min (Xl (j )}, 
K =Max (rl ( j )} % 
ZZ =Max (Zl(j)) % 



xm&ziEnmzti z t tfx-z h . 
[0031] ^&cr,mwM^znntE3mm<7)m±m 

[0032] 
[S23] 



( 7 a) 



[00 3 3] <T)l£lZi-oXMiRZti&. -^^cOX™ 

or ( J > • Y- 0 r ( j ) &lfliZ» or ( J ) tt* 



X.m.'hhtMz. M i n { V ( j ) > te£T?)j fc« 
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thM'^mVTh 0 . Max {V ( j ) } {i^TOjt 

Xn=Max(Xn (j)), 
Y*t =Min { Y% (j)}^ 



[0034] 
[R2 4] 



(7 b) 



Zn=Max{Z« (j)J % 

[0035] CDmzXiZ&MZil. -e<9<f £>X m 0 a 
(J).Y" 0 .(J).fcZ- 0 .(J) Ji=E-:?<?) 
SB J fl B OHSSfc *J ft 6 SfeK-fe<?)H3PJaMI<0ft*fiT 

z;=M/i{z^o)} 

> 

[0037] ffy^dzi iXMtRZtl. *cr>*<7)X™ „ b 
( j ) . Y- „ b ( j ) , »tf Z» 0 b ( j ) Ji*-? 

[ 0 0 3 8 ] ±3* Lfc J: 3 fc . #fi^fW>**»«i: 
MISI^^S (7a)M(7c) (c i 

1 0 0 3 9 ] ^fifS**^ sf- H<0XJWMi, It 



[0036] 
[ft2 5] 



(7 c) 



YavziHMB4«*«rc*6<oT, mgtftyA*- 
HfrfeiMiwid a (5) <m 

mzmZ-£lZttfZ'Z&. £tc. * ( 7 a) ftS 
(7c) ti?Bfc?W *- F#*-*t;::fett4*H3fHcffi 

S*liirfcHra8K[fe**^t4*&li. 5$ ( 7 a ) nm 

(7c) ^iosffics^^T^LSsetntriv^. 

[ 0 0 4 0 ] acfc, 3ta@aWS#i: A*WH»«-*i:ORI 

[004 1] 
[»26l 



a~r t g,b a=r,g,b 

[0042] £<05$ ( 8 ) izX oT3BWBWlV*«» 

a r ft, ./V -c„ f/j, y>> *c„ (n, j) +c rt 5* (n, j) , 

a g (n, j)=c tr (j)s r (n, j) +c„ (j)s t (n, j) +c fb (j)s„ (n, j), 
a„ (n, j)=c br (j)s r (n, j) +c bl (j)s t (n, j) +c bb (j)s b (n, j) a 



( 8 ) 



[0043] 
[82 7] 



( 9 ) 



[0044] LZ.X'<7)%MM}i. x*^v^<rmty* 

*-Y^-?<r>x?v- >±.?>&mmt,ztt lx , ftity 



* (9) lzm&c a e ( j ) , (a, /S=r, g, 



ll 
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[0045] [!St28] 

d„ w= x o .ow ><j)y? .o), 
d t , a) =n\uw,u) - r-,u)z; b u) . 

d„ (j) = , 0>z 0 ~ * 0) - t <j)z; , go , 
d„ (j)=x; b u)Y. m riJ)-x; f fjyr 0 \u), 

d„, (j) = Y ~ < t o) - nr , o)z - , u) t 

d b , a )= x "s U)z? , o) - x D - r urn „u), 

d b , (j) = X " > W , U) - x " t <J)Y? , O) , 



(10) 



A(j) 



y;u) yzu) 



XZU) 

Y1U) 



coo4 6] <7>£oiz%&. ^t, foim&mzmm 
m\wm^£ftmmtimzimt& z t h . 

[ 0 0 4 7 ] 0 3 1,z5rcf£ o l/Z N t-? 4><7)#MS<7)1k 

BI^Sc ( c . e ( j ) ) liaS ( 1 0 ) fcioTKBS 

*u ^^y+csfitsti*. set, ffl»a.- ? miaa 

W<lft^s r (n, j ) , s B ( n, j ) mfs 

b (n, j ) Z'gmthtmz, nmh$m\m*= 
o<ojmswiei» (alio >fmyD-Hi, cio 

=o*>*ffittailIRU3Jt ( 9 ) ^TO&ajMUcJ: oT 
fl-f-SrCJ&tS. it:. I24(£5rf J:3fc, CKDHotf) 

[0048] ftoT, ^Ltt-^fcHSIjUi^JIfe 

(7)8(7) * - ? ft & i> fifiWfeffifc 

«, (». y) = OX (». y) + OX («, y) + c A OX («, j) 

a y (n, j) = c',, (J)s, (n, y ) + c ' m (j)s, (». y ) + c> OX (", y) 

a, («. y) = OK » +c o OX («. y) OK (". y) 



estidt. **i4>*fe, mute. *featf#fe*>« 
mmtw&. ttz. mwzTF-txoG.. mmuzim 

$>■!> . 

[ 0 0 4 9 ] JEfc. ^-&S.tXWfeWEa<7) 
$MtM<F»V—lV\iZ£. o T^l£^)HJIfeWMft-^^#4 

tftt, CO^-A'Al^C ( 8 ) *ik(cj:-a 



a r (n, j), a y (n, j), a 8 (n, 
j ) , &t/a b (n. j ) ^fl&ifc^Sft. fto 

[0050] 
[&29J 



(11) 



a„ («. y) = OK j)+ c H OK y ) + c » OK y) 

i 



(S. T) ) 0 1 - 3 1 8 6 5 1 ( P 2 0 0 1 - 



[00 5 1] <7)5STSit<r t * { t§ , *<o+o c - a 0 

(j). (a = r, y, g , b ; 0 = r , g, b) life 
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(54) METHOD FOR COMPENSATING NONUNIFORMITY OF DISPLAY BY CHANGE IN 
PRIMARY COLOR OF COLOR MONITOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
compensating the nonuniformity of display by a change 
in primary colors of a color monitor by using a virtual 
primary color method. 

SOLUTION: The chromaticity coordinates and maximum 
luminance of the primary colors of respective pixels in 
the monitor are measured and one set of virtual primary 
colors are selected from the measured values of all the 
primary colors. The tristimulus values of the respective 
virtual primary colors are generated from the respective 
pixels in the monitor. The characteristics of the virtual 
primary colors are displayed by the chromaticity 
coordinates and the maximum luminance and may be 
substituted for the virtual primary colors selected of the 
primary colors and therefore all the pixels have the same 
virtual primary colors and the color display of the JJ5 
monitor is made uniform. When the differences between 0 
the primary colors and the tristimulus values of the 
virtual primary colors are small, the relations between 

input video signals and light source modulation signals are searched in order to make the 
tristimulus values of the primary colors in the pixels and the tristimulus values of the virtual 
primary colors identical or analogous. The tristimulus values of the primary colors and the 
tristimulus values of the virtual primary colors are so set as to coincide or resemble. Further, 
conversion coefficients are calculated and the input video signals are changed to the light 
source modulation signals and the drive signals of the primary colors in the monitor are 
generated by the light source modulation signals. 




* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Measure primary color chromaticity coordinate and maximum luminance of each pixel in 
a monitor, and the maximum luminance is luminosity generated when not luminosity generated 
with a primary color light source but fixed current or voltage is built, and. When primary color 
luminescence is modulated by pulse width, luminosity is the average luminosity in a time slot, 
From each pixel in a monitor, virtual primary color of a lot is chosen from all the primary color 
measured value, and a tristimulus value of each virtual primary color occurs, and the 
characteristic of the virtual primary color, Since it is displayed by a chromaticity coordinate and 
maximum luminance and can replace by virtual primary color which had primary color chosen, 
Since it has virtual primary color with all the same pixels, and a colored presentation of a 
monitor becomes uniform, and homogeneity is accepted in a colored presentation in a monitor 
when a difference of a tristimulus value of primary color and virtual primary color is small, A 
primary color tristimulus value in a pixel, and a tristimulus value of virtual primary color in order 
same or to make it similar, Relation between an inputted video signal and a light source 
modulating signal may be looked for, and it may set up for a primary color tristimulus value and a 
tristimulus value of virtual primary color to be in agreement, or it be similar, . A conversion 
coefficient is calculated, an inputted video signal is changed into a light source modulating signal, 
and it is characterized by generating a primary color driving signal in a monitor with a light 
source modulating signal. How to compensate non-** - of a display by change of primary color 
of a color monitor. 

[Claim 2]A method of choosing the three primary colors or virtual primary color in a primary 
color monitor beyond it, In order to make a chromaticity coordinate of each virtual primary color 
with combination by all the primary colors in each pixel, In order to choose virtual primary color 
of a lot and to just make a value of a light source modulating signal eternal, How to compensate 
unevenness of a display by change of primary color of the color monitor according to claim 1 
which makes maximum luminance of each virtual primary color lower than primary color 
corresponding maximum luminance, and is characterized by adjusting proportionally between 
maximum luminance of virtual primary color by a white balance. 
[Claim 3]How to choose virtual primary color of a trichromatic monitor, [Equation 1] 

xl=Min {Xor ( j )} > 
Yl=Max{Y m or ( j )}, 

Zvr =MaX {Zor ( j ) } x 

The maximum in the red tristimulus value of virtual primary color is chosen by the ** type, X m Qr 

OX Y m Qr OX and Z m Qr Q) in it are the maximum in the tristimulus value of red virtual primary color 

in the pixel of the j— th piece of a monitor, Min {V 0)1 is the minimum V to all the j, and Max {V 0)} 
is the maximum V to all the j, [Equation 2] 
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X*=Max(X<* ( j 



» 



The maximum in a tristimulus value of virtual primary color which can be set green by a ** type 

is chosen, and X m GX Y m GX and Z™ „ (j) in it are the maximum in a tristimulus value of 

og v og v og 

virtual primary color in a pixel of the j-th piece of a monitor which can be set green, [Equation 3] 

XZ = Max{XZ (;)} 

YZ=Max{YZ(j)} 

The maximum in the tristimulus value of virtual primary color which can be set blue by a ** type 
is chosen, X m ob GX Y m ob GX and Z m Qb G) in it are the maximum in the blue tristimulus value of 

virtual primary color in the pixel of the j-th piece of a monitor, From the maximum of the 
tristimulus value of the red selected with the described method, and the virtual primary color 
which can be set green and blue, they are calculated by the chromaticity coordinate and 
maximum luminance in red and green and blue virtual primary color, and by a white balance. How 
to compensate the unevenness of the display by change of the primary color of the color 
monitor according to claim 1 adjusting proportionally between the maximum luminance of virtual 
primary color. 

[Claim 4]A relation of an inputted video signal and a light source modulating signal in a 
trichromatic monitor, [Equation 4] 

Z *o a (".;)= £*«<«../) 

a-r.i.b a-r,g.b 

It asks by a ** type and X oa | pha (n.j) in it, Y t oa|pha (n,j), and 

^ oalpha ^ are a " ^ e ^ r ' s ^' mu ' us 
values of alpha color primary color in the pixel of the j-th piece of a figure n frame, alpha shows 
red, green, or blue and X ya | pha (n, j), Y va j pha (n, j), and Z valpha (n, j) are all the tristimulus values of 

alpha color virtual primary color in the pixel of the j-th piece of a figure n frame, alpha shows 
red, green, or blue, the sum of a tristimulus value adds red and a green and blue tristimulus 
value, and it is each about each of above-mentioned formulas, [Equation 5] 

*a(»J)=T c <#U)s ft 0hj), ( O ,0= r, g, b) 
p 

a r which is red in a pixel of the j-th piece of a figure n frame, and a primary color green and blue 
light source modulating signal when it puts into a ** type (n, j), They are obtained by a (n, j) and 

5 

a b (n, j), and These S f (n, j), Red [ in / in S g (n, j) and respectively S b (n, j) / a pixel of the j-th 

piece of a figure n frame of a monitor ], How to compensate unevenness of a display by change 
of primary color of the color monitor according to claim 1 , wherein it is a primary color green and 
blue inputted video signal and C*^* G) is a conversion coefficient about a pixel of the j-th piece 

of a monitor. 



file://D:¥My Documents¥4*$g¥JPOEn¥JP-A-2001 -31 8651 .html 



2008/02/15 



JP-A-2001-318651 



4/21 i> 



[Claim 5]A relation of an inputted video-signal ancf a light source modulating signal in a monitor 
more than the three primary colors, [Equation 6] 

a a ^ 

Z^„(/w)=S^(».j) 

a a s 

I^>.y)=IZw,<">./) 

a a s 

By the ** type and the rule of color separation, ask and the usual inputted video signal in it, 
Since there is only a signal of red and three green and blue colors, by the rule of the color 
separation. It is necessary to dissociate and the specific gravity or video signal of each primary 

color X* . . (n, j), Y* . . m (n, j) and Z 1 . . (n, j) are all the tristimulus values of alpha color 

oalpna oalpna oalpha 

primary color in the pixel of the j-th piece of the figure n frame of a monitor, alpha in it is shown 
and red and one in green and blue X va|pha (n, j), Y va|pha (n, j) and Z ya|pha (n, j) are all the 

tristimulus values of alpha color virtual primary color in the pixel of the j-th piece of a figure n 
frame, alpha in it is one in a tristimulus value, and the sum of the tristimulus value of said 
formula adds all the primary color tristimulus values — each of above-mentioned formulas — 
respectively [Equation 7] 

When it puts into a ** type, a a!pha (n, j) is called for and S m beta (n, j) is a video signal of beta 

color primary color in a pixel of the j-th piece of a figure n frame of a monitor, When converting 

red in it, and a green and blue inputted video signal, S m beta (n, j) is an inputted video signal, 

When beta expresses red, green, or blue and a video signal of three or more colors is converted, 

S m beta (n, j) is a video signal corresponding to each primary color already separated by red and a 

green or blue inputted Video signal, How to compensate unevenness of a display by change of 

primary color of the color monitor according to claim 1, wherein beta is one of them and C m m 

0) is a thing about a conversion coefficient in a pixel of the j-th piece of a monitor. 

[Claim 6]A step which calculates a conversion coefficient a chromaticity coordinate of each 

primary color of each pixel in a monitor, and measured value of maximum luminance, How to 

compensate unevenness of a display by change of primary color of the color monitor according 

to claim 1 substituting for a formula of a conversion coefficient obtained at a step which looks 

for relation between an inputted video signal and a light source modulating signal. 

[Claim 7]A method characterized by comprising the following of compensating unevenness of a 

display by change of primary color of the color monitor according to claim 1. 

A step which memorizes a conversion coefficient in a system which converts a video signal into 

a light source modulating signal. 

A step which accepts a video signal in a control unit. 

A step which downloads a conversion coefficient memorized by memory to an arithmetic and 
logic unit. 

A step calculated by an arithmetic and logic unit, and a step which converts a video signal into a 
light source modulating signal. 

[Claim 8]A light source modulating signal acquired in a step which converts a video signal is used 
for a step which generates a light source driving signal, and modulate a primary color driving 
signal, and. When it has a relation with nonlinear primary color luminosity and a modulation 
amount of a driving signal in it, Before modulating a light source modulating signal to a primary 
color driving signal, correct this nonlinear relation, amend a light source modulating signal, and a 
modulation amount of a driving signal, For example, a method of compensating unevenness of a 
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display by change of primary color of the color monitor according to claim 1 expressing a size of 
starting current in the case of amplitude modulation, and expressing pulse width of starting 
current in the case of pulse width modulation. 

[Claim 9]Measure primary color chromaticity coordinate and maximum luminance of each pixel in 
a monitor, and the maximum luminance is luminosity generated when not luminosity generated 
with a primary color light source but fixed current or voltage is built, and. When primary color 
luminescence is modulated by pulse width, luminosity is the average luminosity in a time slot, 
Virtual primary color of a lot is chosen from all the measured value of primary color used for a 
monitor, From primary color in which all the combination of each pixel [ in / in a tristimulus value 
of each virtual primary color / a monitor ] is possible, generate and the characteristic of the 
virtual primary color, Since it is displayed by a chromaticity coordinate and maximum luminance 
and can replace by virtual primary color which had primary color chosen, Have virtual primary 
color with all the same pixels, and a colored presentation of a monitor becomes uniform, Since 
primary color chromaticity coordinate and maximum luminance in each pixel in a monitor are 
measured, and homogeneity is accepted in a colored presentation in a monitor when a difference 
of a tristimulus value of primary color and virtual primary color is small after primary color is 
provided in a monitor, In order same or to make it similar, may look for relation between an 
inputted video signal and a light source modulating signal, may set up a primary color tristimulus 
value in a pixel, and a tristimulus value of virtual primary color for a primary color tristimulus 
value and a tristimulus value of virtual primary color to be in agreement, or it be similar, and 
further, How to compensate unevenness of a display by change of primary color of a color 
monitor which calculates a conversion coefficient, changes an inputted video signal into a light 
source modulating signal, and is characterized by generating a primary color driving signal in a 
monitor with a light source modulating signal. 

[Claim 10]A method of choosing the three primary colors or virtual primary color in a primary 
color monitor beyond it, In order to make a chromaticity coordinate of each virtual primary color 
with combination by all the primary colors in each pixel, In order to choose virtual primary color 
of a lot and to just make a value of a light source modulating signal eternal, How to compensate 
unevenness of a display by change of primary color of the color monitor according to claim 9 
which makes maximum luminance of each virtual primary color lower than primary color 
corresponding maximum luminance, and is characterized by ac(justing proportionally between 
maximum luminance of virtual primary color by a white balance. 

[Claim 1 1]The maximum of a tristimulus value of red virtual primary color chosen in how to 
choose virtual primary color of a trichromatic monitor when red primary lights of N r individual 

were contained in one pixel, [Equation 8] 

XZ=N r xMm{XZ<J)) 
Z: r = N r xMax{ZZU)} 

It asks by a ** type and X m OX and Y m 0) and Z m 0) in it are the maximum of the 

or or or 

tristimulus value of red primary color used for the j-th-piece monitor, The maximum of the 

tristimulus value of green virtual primary color which Min {V 0)1 was the minimum V to all the j, 

and Max {V 0)1 was the maximum V to all the j, and was chosen when the red primary lights of N 

6 

individual were contained in one pixel, [Equation 9] 
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It asks by a ** type and X m (j), and Y™ 0) ^nd Z m G) in it are the maximum of a primary 

color green tristimulus value used for the j-th-piece monitor, The maximum of a tristimulus value 
of blue virtual primary color chosen when red primary lights of N b individual were contained in 

one pixel, [Equation 10] 
Y~ = N b xMax{YZU)) 

It asks by a ** type and X m Qb (j), and Y m ob (j) and Z m ob 0) in it are the maximum of the primary 

color blue tristimulus value used for the j-th-piece monitor, From the maximum of the tristimulus 
value of the red selected with the described method, and the virtual primary color which can be 
set green and blue, they are calculated by the chromaticity coordinate and maximum luminance 
in red and green and blue virtual primary color, and by the. conditions of a white balance. How to 
compensate the unevenness of the display by change of the primary color of the color monitor 
according to claim 9 adjusting proportionally between the maximum luminance of virtual primary 
color. 

[Claim 12]A relation of an inputted video signal and a light source modulating signal in a 
trichromatic monitor, [Equation 11] 

E K „(»,»= E 

E KMJ)= E y v„(».7) 

E Z L(»J)= E z «. (»../) 

a-r,g,b a=r,g,b 

It asks by a ** type and X t oa | pha (n, j) in it, and Y t oa | pha (n, j) and Z t oa|pha (n, j) are all the 

tristimulus values of alpha color primary color in the pixel of the j-th piece of a figure n frame, 
alpha in it is shown and red and one in green or blue X va|pha (n, j), Y vaJpha (n, j) and Z va|pha (n, j) 

are the tristimulus values of alpha color virtual primary color in the pixel of the j-th piece of a 
figure n frame, alpha in it shows red and one in green or blue, and the sum of the tristimulus 
value of said formula adds a trichromatic tristimulus value — each of above-mentioned formulas 
— respectively[Equation 12] 

a s (w.7) = E^O^(«.A (a ,fi=r. g, b) 

If it puts into a ** type, S r (n, j), and S g (n, j) and S b (n, j) will be calculated, Red [ in / in 

respectively the S r (n, j), and S g (n, j) and S b (n j) / the pixel of the j-th piece of the figure n 

frame of a monitor ], How to compensate the unevenness of the display by change of the 
primary color of the color monitor according to claim 9, wherein it is a green and blue inputted 
video signal and C ++3(cs|c Q) is a thing about the conversion coefficient in the pixel of the j-th piece 

of a monitor. 

[Claim 13]A relation of an inputted video signal and a light source modulating signal in a monitor 
more than the three primary colors, [Equation 13] 
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a a „ 

a a s 

2 Z 0 a (".y) = Z Z va(".7) 
a a > 

By the ** type and the rule of color separation, ask and the usual inputted video signal in it, 
Since there is only a signal of red and three green and blue colors, by the rule of the color 
separation. It is necessary to dissociate and the specific gravity or video signal of each primary 

color X t Qa | pha (n, j), Y t Qa | pha (n f j) and Z t Qa | pha (n, j) are all the tristimulus values of alpha color 

primary color in the pixel of the j— th piece of the figure n frame of a monitor, alpha in it shows 
red and one in green and blue, and X vajpha (n, j), Y va|pha (n, j), and Z va|pha (n, j) are all the 

tristimulus values of alpha color virtual primary color in the pixel of the j-th piece of a figure n 
frame, alpha in it is one in a tristimulus value, the sum of the tristimulus value of said formula 
adds all the primary color tristimulus values, and it is each about each of above-mentioned 
formulas, [Equation 14] 

A 

When it puts into a ** type, a a j pha (n, j) is called for and S m beta (n, j) is a video signal of beta 
color primary color in a pixel of the j-th piece of a figure n frame of a monitor, When converting 
red in it, and a green and blue inputted video signal, S m beta (n, j) is a video signal, When beta 

expresses red, green, or blue and a video signal of three or more colors is converted, S m beta (n, 

j) is a video signal corresponding to each primary color already separated by red and a green or 
blue inputted video signal, How to compensate unevenness of a display by change of primary 

color of the color monitor according to claim 9, wherein beta is one of them and C™^^ Q) is a 

thing about a conversion coefficient in a pixel of the j-th piece of a monitor. 

[Claim 14]A step which calculates a conversion coefficient a chromaticity coordinate of each 

primary color of each pixel in a monitor, and measured value of maximum luminance, How to 

compensate unevenness of a display by change of primary color of the color monitor according 

to claim 9 substituting for a formula of a conversion coefficient obtained at a step which looks 

for relation between an inputted video signal and a light source modulating signal. 

[Claim 15]A method characterized by comprising the following of compensating unevenness of a 

display by change of primary color of the color monitor according to claim 9. 

A step which memorizes a conversion coefficient in a system which converts a video signal into 

a light source modulating signal. 

A step which accepts a video signal in a control unit. 

A step which downloads a conversion coefficient memorized by memory to an arithmetic and 
logic unit 

A step calculated by an arithmetic and logic unit, A step which converts a video signal into a 
light source modulating signal 

[Claim 16]A light source modulating signal acquired in a step which converts a video signal is 
used for a step which generates a light source driving signal, and modulate a primary color 
driving signal, and. When it has a relation with nonlinear primary color luminosity and a modulation 
amount of a driving signal in it, Before modulating a light source modulating signal to a primary 
color driving signal, correct this nonlinear relation, amend a light source modulating signal, and a 
modulation amount of a driving signal, For example, a method of compensating unevenness of a 
display by change of primary color of the color monitor according to claim 9 expressing a size of 
starting current in the case of amplitude modulation, and expressing pulse width of starting 
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current in the case of pulse width modulation. f# 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method of compensating the unevenness of 

the display by change of the primary color of a color monitor. 

[0002] 

[Description of the Prior Art]A general color monitor has red and the green and blue three 
primary colors. When one primary color chromaticity coordinate in each pixel combined with 
monitor display is not the same respectively, a primary color color display becomes uneven. The 
new primary color of a lot is chosen from distribution of a primary color chromaticity coordinate, 
with the original three primary colors in each pixel, it can carry out new [ each ], and can be and 
primary color can be made. However, since the new primary color as which only one light source 
was chosen in practice cannot be displayed, this new primary color is called virtual primary color. 
When carrying out, the original primary color is changed to virtual primary color ****. It is 
because the chromaticity coordinate of virtual primary color is the same as that of each pixel 
and a color display becomes uniform. Generally this method is called a virtual primary color 
method, and can be applied to all monitors that the unevenness of color generates. 
[0003]Usually, the monitor display can comprise many pixels and one pixel under color monitor 
can emit a trichromatic light. However, the unevenness of color will occur in such display 
technique. For example, if color which is different to the zone where screens differ is displayed 
and primary color is not displayed uniformly to display the primary color of the same luminosity 
on the whole screen, a difference will arise in color when displaying. This phenomenon is one of 
the leading causes of degradation of the image quality of a light emitting diode monitor. Each 
pixel of a matrix-type coloring light emitting diode monitor consists of a light emitting diode of 
red and three blue and green colors, and. It is necessary to become one scanning screen from 
the light emitting diode of one or more linear matrices, and these two kinds of monitors need to 
use a lot of light emitting diodes for it further, and a scan type coloring light emitting diode 
monitor. Since there is a considerable difference in the different optics and electrical property of 
a light emitting diode, the light emitting diode monitor is not excellent in color homogeneity. For 
example, a manufacture maker chooses, before shipping a light emitting diode, Usually, although 
the blue or green selected light emitting diode has the variation of not less than 10% of 
chromaticity coordinate and such variation cannot attain a uniform color display, variation can be 
stopped if the outstanding light emitting diode is chosen. However, the matrix type monitor of 
800x600 needs [ the degree of analysis ] at least 480,000 light emitting diodes for one primary 
color. Therefore, when it has such quantity, it is dramatically difficult to enforce the method of 
said selection. 
[0004] 
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[Objects of the Invention]This invention^solves Jhe above-mentioned technical problem. 

By using a virtual primary color method, the unevenness of the display by change of the primary 

color of a color monitor is compensated. 

[0005] 

[M eans for Solving the Problem]This invention measures primary color chromaticity coordinate 
and maximum luminance of each pixel in a monitor, and the maximum luminance is luminosity 
generated when not luminosity generated with a primary color light source but fixed current or 
voltage is built, and. When primary color luminescence is modulated by pulse width, luminosity is 
the average luminosity in a time slot, From each pixel in a monitor, virtual primary color of a lot 
is chosen from all the primary color measured value, and a tristimulus value of each virtual 
primary color occurs, and the characteristic of the virtual primary color, Since it is displayed by a 
chromaticity coordinate and maximum luminance and can replace by virtual primary color which 
had primary color chosen, Since it has virtual primary color with all the same pixels, and a 
colored presentation of a monitor becomes uniform, and homogeneity is accepted in a colored 
presentation in a monitor when a difference of a tristimulus value of primary color and virtual 
primary color is small, A primary color tristimulus value in a pixel, and a tristimulus value of 
virtual primary color in order same or to make it similar, Relation between an inputted video 
signal and a light source modulating signal may be looked for, and it may set up for a primary 
color tristimulus value and a tristimulus value of virtual primary color to be in agreement, or it be 
similar, . A conversion coefficient is calculated, an inputted video signal is changed into a light 
source modulating signal, and it is characterized by generating a primary color driving signal in a 
monitor with a light source modulating signal. A method of compensating unevenness of a display 
by change of primary color of a color monitor is provided. 
[0006] 

[Embodiment of the Invention]Hereafter, with reference to an accompanying drawing, the suitable 
embodiment of this invention is described in detail. 

[0007]In the CIE1931 (X, Y) chromaticity-coordinate system concerning this invention, drawing 1 
shows primary color distribution, and. Are a coordinates figure showing the color region of the 
triangle of the example, drawing 2 is a coordinates figure showing the color region of 2 sets of 
virtual primary colors selected based on drawing 1, and drawing 3 converts an inputted video 
signal into a light source modulating signal, It is a block diagram of the system with which the 
unevenness of color is compensated, and drawing 4 is a block diagram of the operation of the 
arithmetic and logic unit in drawing 3 , In the CIE1931 (X, Y) chromaticity-coordinate system 
concerning this invention, drawing 5 shows four kinds of primary color distribution, and. It is a 
coordinates figure showing the color region of the quadrangle of the example, and drawin g 6 is a 
coordinates figure showing the color region of four virtual primary colors of the lot selected 
based on drawin g 5. Drawing 7 is a block diagram of the system which inputs red, green, and blue 
and converts a video signal into four kinds of light source modulating signals, drawing 8 is a block 
diagram of the system which converts four kinds of video signals into four kinds of light source 
modulating signals, and drawing 9 is a block diagram of the operation of the arithmetic and logic 
unit in drawing 8. 

[0008]Here, the chromaticity coordinate system in CIE 1931 explains a virtual primary color 
method. This method can be used by other chromaticity coordinate systems. 
[0009]As shown in drawin g 1 , in the method of compensating the unevenness of the display by 
change of the primary color of the color monitor of this invention, red and a trichromatic green 
and blue chromaticity coordinate are in four way type ****** of R, G, and B, respectively, and 
shape like [ like the field ] may be sufficient as them, and, generally they say such a field as a 
primary color zone. The chromaticity coordinate of three triangular vertices is good also as a 
primary color chromaticity coordinate of a lot, the color region in a triangle is formed of the 
primary color of a lot, and the field of this triangle is called color region triangle. Each pixel under 
monitor has a color region triangle corresponding to it, the vertex is located in which [ in the 
primary color field corresponding to it ] one point, and such a color region triangle is called 
primary color field triangle, and the coordinates of the vertex are called virtual primary color field 
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[0010] As mentioned above, by choosing virtual primary color, a virtual primary color field triangle 
is located in a primary color field triangle, and the same virtual color region as each pixel under 
monitor is displayed. Although the color region of the method is small, since the color degree of 
saturation of a light emitting diode is high, the virtual color region to choose is larger than a 
general color region, for example, a CRT monitor and a liquid crystal display monitor are the 
example. As other methods of choosing virtual primary color, as shown in drawing 2 , R jf G vi , and 

B vi show the red of the i-th set, and green and blue virtual primary color, respectively, and (i= 1, 

2) the virtual color region corresponding to virtual primary color is also shown. As shown in a 
figure, the color region of the first set is larger than the second set, and the greatest virtual 
color region is located between primary color fields from all the peaks. However, it is better to 
choose it according to an operating condition, since the greatest color region is not the best 
selection. For example, virtual primary color is chosen and the primary color of CRT which is 
other monitor art, or LCD is imitated. 

[0011]The light outputted from the light emitting diode under monitor, When luminosity can be 
controlled by amplitude modulation or pulse width modulation and it uses amplitude modulation 
with it, When the luminosity and the signal of an outputted ray use pulse width modulation 
proportionally, time is divided into the time slot of the same interval, and the pulse width and the 
signal of an outputted ray are proportional within the one time slot. When the width of a time slot 
is suitable, vision luminosity is proportional to the luminosity of an average of a time slot. 
Therefore, although the luminosity of the pulse of a rectangular light is the same to all the time 
slots, the visual effect of a pulse can be ac(justed with amplitude modulation, when using a virtual 
primary color method for the system of pulse width modulation, the luminosity can express the 
luminosity of an average of one time slot, the luminosity I can be expressed with the formula of 

I=sxl m , and the conditions of s are 0<=s<=1 — I m expresses maximum luminance. When using it 
for the system of amplitude modulation, s is related to the intensity of the signal which starts a 
light emitting diode, and. When using it for the system of pulse width modulation, s is related to 

the pulse width of a seizing signal, and maximum luminance I m here is not the maximum 
luminance that a light emitting diode generates but luminosity generated according to fixed 
operation current. 

[0012]The chromaticity coordinate of red and green and blue virtual primary color is expressed 
with (X Y X and (X vb , Y vb X respectively (X w , Y yr X and. The maximum luminance of red and 

green and blue virtual primary color is expressed with I m vr , I m vg , and I m vb , respectively. When 

choosing such maximum luminance, luminosity required for primary color is always made into a 
positive value, and it is necessary to fulfill the conditions of a white balance proportionally 
between them. 

[0013]for example, the luminosity generated from the red in the pixel of the j— th piece of a figure 
n frame, and green and blue virtual primary color — respectively — I yr (n, j), and I (n, j) and I vb 

(n, j) — (— n, j= 1, and 2 and 3 ...) — it is — while [0014] 
[Equation 15] 

/ (nj)= s (nj)jm (a=r,g,b) f , 

va a w > ( 1 ) 

[001 5]It can come out and express, s (n, j), s (n, j), and s b (n, j) in it are red and a green and 

blue video signal, respectively. Further,[0016] 
[Equation 16] 

0 * s a (n,J) <l t (a=r, g, b) (2) 

It usually expresses with RGB and the inputted video signal boiled and set is the relation 
between the tristimulus value of CIE, and a chromaticity coordinate,[001 7] 
[Equation 17] 



file://D:¥My Documents¥4>fg¥JPOEn¥JP-A-2001 -31 8651. html 



2008/02/15 



JP-A-2001-318651 11/21 V 



X" " A (x /y ) j*» 

Y Z= h^, (a= r, g, b) (3 a) 

Z va = h[ (l-xv a -yv a ) /yv a ]l\ 



m 
viz 



[0018]It reaches, [0019] 
[Equation 18] 

X f0 (n t j) = h (x ra /y wa ) I va (n, j) , 

y y*(n,j) = hl ta (n,j), (a= r, g, b) (3 b) 

2 r 9 (n>j)= h[(l-x vo -y va )/y ya ]I va (n,J) s 

[0020]It comes out. X m . . in it, Y m w . . . and Z m . . are the three maximum color stimulus 

L J valpha valpha' valpha 

values corresponding to virtual primary color, respectively, and. X va | pha (n, j), Y ya | pha (n, j), and 
^valpha ^ n '^ are ^ e tristimulus values of virtual primary color in the pixel of the j-th piece of a 

figure n frame, respectively, and h is a constant for converting luminosity into Y stimulus value. 
[0021 ]In order to attain an increase in a white balance or luminosity, in a pixel, a light emitting 
diode of the one or more same colors is required, for example, a chromaticity coordinate of red 
of the i-th piece in a pixel of the j-th piece, and a green and blue light emitting diode — 
respectively (x orj G).) Are y Qrj 0), (x ogj GX y ogi G)) and (x obj GX and y obj G)X and. Red of the i-th 

piece in a pixel of the j-th piece of a figure n frame, and maximum luminance of a green and blue 

light emitting diode, respectively I m Qrj GX I m ogi G) They are . and I m Qbj GX Red of the i-th piece in 

a pixel of the j-th piece of a figure n frame and all the luminosity of a green and blue light 
emitting diode are l Qrt (n, j), I Qgt (n, j). f and I Qbt (n, j), respectively. Therefore, them, [0022] 

[Equation 19] 

C fr' J> 5 /0 "* O) , (a = r t g, b) ( 4 ) 

[0023]It can express with a ** type. N r , N g , and N b in it are red in a pixel, and the quantity of a 
green and blue light emitting diode, respectively, and. a (n, j), a (n, j), and a, (n, j) are the input 

r g o 

signals of red and a green and blue light emitting diode, respectively, and are the range of the 
signal, [0024] 
[Equation 20] 

0 * a a (n,j) * 1 , (a = r, g, b) . ( 5 ) 

[0025]It can express with a ** type. Since the amplitude modulation or Pulse Density Modulation 
of a light emitting diode is performed by using those input signals, the signal is called a light 
source modulating signal. The size of the luminosity of a light emitting diode and the starting 
current of amplitude modulation is not proportional, and I hear that the luminosity and pulse 
width of the starting current of Pulse Density Modulation are not proportional, either, and there 
are notes here. Therefore, as shown below, it is necessary to change the formula. 
[0026] 

[Equation 21] 
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1-1 oai oa i o a I ° « 

[0027]It reaches, [0028] 
[Equation 22] 



*L /x ov// ov7/ ft?,;;, 

/=1 o a i o « * ■* 



= *2 / fr,;;, (a=r,g,b) .... 
/=i © a* (6b) 



Z^(w,7) = A£ tf/-, ov -/ 077// ovy / f/wv, 



[0029]X m oa|pha 0) in it, Y m Qa|pha GX and Z m oa|pha Q) are the primary color tristimulus values 

corresponding to the pixel of the j-th piece, X t oa|pha (n, j), Y t Qa|pha (n, j), and Z t Qa , pha (n, j) show 

the primary color tristimulus value corresponding to the pixel of the j-th piece of a figure n 
frame. 

[0030]If said definition shows the parameter of the light emitting diode in each pixel of a monitor, 
by using the method shown below, virtual primary color can be chosen and primary color light 
emitting luminance can be made into a positive value. 

[0031 ]The maximum of a tristimulus value in red virtual primary color, [0032] 
[Equation 23] 
Xl=Min(xl ( j )J S 

YZ=Max{Yl ( j )} t ( 7a ) 

Zvr =UaX (Zor ( j )J % 

[0033]It is chosen by the ** type. X m „ r (j) in it, and Y™ (j) ~ reaching — Z™ 0) being the 

or or or 

maximum of the tristimulus value of red primary color in the pixel of the j-th piece of a monitor, 
and. Min {V G)l is the minimum V to all the j t and Max {V (j)} is the maximum V to all the j. The 
maximum of the tristimulus value in green virtual primary color,[0034] 
[Equation 24] 

=Min (Y% (j)}^ ( 7b ) 
Z%=Max(Zn (j)}, 

[0035]It is chosen by the ** type and X m Qg OX and Y m Qg G) and Z m Qg G) in it are the maximum of 

the primary color green tristimulus value in the pixel of the j-th piece of a monitor. The maximum 
of the tristimulus value in blue virtual primary color, [0036] 
[Equation 25] 
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YZ=Max{YZU))^ (7c) 

[0037]lt is chosen by the ** type and X m ob G), Y m ob G), and Z m ob G) in it are the maximum of 

the primary color green tristimulus value in the pixel of the j-th piece of a monitor. 
[0038]it mentioned above — as — the maximum luminance and the chromaticity coordinate of 
each virtual primary color — respectively — a formula (7a) thru/or (7c) — selection — things 
are made. In that case, naturally it is necessary to ac|just the ratio between the maximum 
luminance in each virtual primary color with a white balance. Why this method is effective is 
explained below. 

[0039]Usually, X stimulus value of a red light diode, Y stimulus value of a green light emitting 
diode, and Z stimulus value of a blue light-emitting diode are larger than two sorts of stimulus 
values also in a red light diode, a green light emitting diode, and a blue light-emitting diode 
respectively. Here, red virtual primary color is explained as an example. Since red X stimulus 
value is the minimum, it can generate from the red light diode in each pixel, but since Y and Z 
stimulus value are the maximums, it cannot generate from a red light diode. However, the starved 
area is easily suppliable from the green in the same pixel, and a blue light-emitting diode, 
respectively. Therefore, it can be made to correspond to the conditions of a formula (5). A 
formula (7a) thru/or (7c) are used when the light emitting diode has been arranged at each pixel 
in a monitor, and when determining virtual primary color before a light emitting diode is installed, 
it should just change a formula (7a) thru/or (7c) a little based on this method. 
[0040]Next, relation between a light source modulating signal and an inputted video signal is 
explained. Conditions in that case are making equal a tristimulus value of light generated from all 
the light emitting diodes in a pixel, and a tristimulus value of all the virtual primary color. The 
relation can be decided by the following formula. 
[0041] 

[Equation 26] 

a-r.g.b a*r,s t b ^ ( 8 ) 

a=r t gjb a*r.gj> 

[0042]A light source modulating signal is searched for by this formula (8). 
[0043] 

[Equation 27] 

a r (n, j) =c rr (j) s e (n t j) +c ri (j) s g (n, j) (j) s b (n, j) , 

Q g (n> J) =c Br (j) s r (n, j) +c Bg (j) s t (n, j) +c gb (j)s b (n t j), ( 9 ) 

a b (n, j)=c br (j)s F (n t j) +c bg (j)s tt (n, j) +c bb (j)s b (n, j) Q 

[0044]Although a light emitting diode emits light continuously to each pixel on the screen of a 
scan type light emitting diode monitor, as for notes here, the light source modulating signal of 
the same figure frame does not necessarily perform light source abnormal conditions 
simultaneously, moreover — if c JMuMe G) in a formula (9), and (alpha, beta=r, g, b) are conversion 

coefficients and it expresses with a formula further[0045] 
[Equation 28] 
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[0046]** — it becomes like. Therefore, if the chromaticity coordinate and luminosity of each 
light emitting diode under monitor are not surveyed when using a virtual primary color method, 
Although the coefficient in a formula (10) cannot be obtained, if a conversion coefficient is 
known, an import video signal is convertible into a light source modulating signal by using 
software or hardware. 

[0047] As shown in drawin g 3, the conversion coefficient (c AskslQk G)) of each pixel under monitor is 

computed by the formula (10), and is memorized in a memory. A control unit receives inputted 
video signal s f (n, j), s g (n, j), and s b (n, j), and. Downloading a corresponding conversion 

coefficient all over three arithmetic and logic units (ALU), these three arithmetic and logic units 
convert a signal by the parallel mode operation of a formula (9). As shown in drawin g 4 , it is an 
output of these three arithmetic and logic units, i.e., a light source modulating signal. 
[0048]Therefore, when using three or more sorts of primary colors for a monitor, a color 
reproduction range can be increased, and an uneven color demonstration in this kind of monitor 
can also be compensated by a virtual primary color method. For example, a matrix-type monitor 
[ light emitting diode ] is that example, and this monitor has yellowish green in addition to red, 
green, and blue. As shown in drawing 5 , these red, yellowish green, and a primary color green and 
blue chromaticity coordinate were distributed over four way type within the limits of R, YG, G, 
and B, respectively, and those vertices have appeared in a four way type which is a color region 
of primary color within the limits. Such a four way type is called a color reproduction range four 
way type. As shown in a figure, it is generated by selected color reproduction range four way 
type of virtual primary color in an original color reproduction range four way type. As shown in 
drawing 6, it is necessary to choose maximum luminance of four virtual primary colors and so 
that primary color luminosity required in order to generate virtual primary color may always 
become a positive value, and it is necessary to adjust a ratio between them with a white balance. 



[0049]Usually input a video signal only by red and three green and blue sorts, and, in a 4 
primary-color monitor, obtain a video signal of 4 primary colors of correspondence by a rule of 
color separation, and. Red corresponding, respectively and yellowish green, green and blue light 
source modulating-signal a (n, j), a (n, j), a (n, j), and a. (n, j) can be obtained by using this rule 

and formula (8). It follows, [0050] 
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[Equation 29] 
Or (». J) = C 'rr OK («. J) + (JK (», 7) + c * OK (», y ) 

<*, (", /) = <V OX (». J) + c w 0>, (//, j) + c'fi OX («, j) 

a t (n, j) = c v (J)s r (n, y) + c' u (j)s g (», y) + (J)s b (», j) 

a„ (n, j) = c v OX (». j ) + OX » + c » OX ("> J) 



(11) 



[0051]Being able to express with a ** type, c'^^ Q) in it, and (alpha=r, y, g, b;beta=r, g, b) are 
conversion coefficients. 

[0052]According to the formula (11), as shown in d rawing 7, the system block figure shown in an 
operating principle and drawing 3 is similar, and the operation of the arithmetic and logic unit in 
drawing 7 of it is also the same as that of drawing 3 . The output of these four arithmetic and 
logic units is a light source modulating signal. 

[0053]As other compensation methods for a 4 primary-color monitor, There are four 
corresponding red and yellowish green, green and blue video-signal s" (n, j), s " (n, j), s" (n, j), 

and a method of obtaining s" of b (n, j), respectively, and these video signals are converted into a 

light source modulating signal by rule of color separation. It has a relation indicated below to be a 

method of obtaining a formula (9), and a method similar to it. 

[0054] 

[Equation 30] 

a y (nj) = cy,(j)s'(nj)+c„(j)s' y (nj) + c' y ^UK(n,j)+c 'UK(».J) 

a t Ohj) = cy,UW(nj)+c'„(j)s;(nJ) + c g ;^ (12) 

a*(».y) = 4rOX(»./) +<i;o».y) + c tiu)s' g (n,j) + c;;ox(>u) 

» 

[0055]It is c^^' 0) in it, (alpha=r, y, g, b;beta=r, y, g, b), and **********, and I hear that it is not 

necessarily one and notes here have a selection method of a conversion coefficient. According 
to the formula (12), as shown in d rawing 8, the system block figure shown in that operating 
principle and drawin g 3 is similar, and drawing 9 shows the operation of the arithmetic and logic 
unit in drawing 8 , and the output of these four arithmetic and logic units is a light source 
modulating signal. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] . r 

[Drawin g 1]The coordinates figure in which showing primary color distribution in the CIE1931 (X, 
Y) chromaticity-coordinate system concerning this invention, and showing the color region of the 
triangle of the example 

[Drawing 2] The coordinates figure showing the color region of 2 sets of virtual primary colors 
selected based on drawing 1 

[ Draw i n g 3]The block diagram of the system which converts an inputted video signal into a light 

source modulating signal and with which the unevenness of color is compensated 

[Drawing 4] The block of the operation of the arithmetic and logic unit in drawing 3 

"Drawing 5] The coordinates figure in which showing four kinds of primary color distribution in the 

CIE1931 (X, Y) chromaticity-coordinate system concerning this invention, and showing the color 

region of the quadrangle of the example 

[D rawing 6]The coordinates figure showing the color region of four virtual primary colors of the 
lot selected based on drawing 5 

[Drawing 7] The block diagram of the system which inputs red, green, and blue and converts a 
video signal into four kinds of light source modulating signals 

[Drawing 8] The block diagram of the system which converts four kinds of video signals into four 
kinds of light source modulating signals 

[Drawing 9] The block diagram of the operation of the arithmetic and logic unit in drawing 8 



[Translation done.] 
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[ Drawin g 9] 
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[Drawing 1] 
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[Drawing 5] 
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[Drawing 3] 
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[Drawin g 7] 
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